Arginine vasotocin activates phosphoinositide signal transduction system and potentiates N-acetyltransferase activity in the rat pineal gland.
The pineal gland is innervated by pinealopetal peptidergic fibers originating in the hypothalamic nuclei which release arginine vasopressin (AVP) and arginine vasotocin (AVT) from their endings. Since the mechanism of AVT action on the pineal signal transduction and melatonin synthesis has not been determined so far, we examined the effect of AVT on the phosphoinositide signalling system and the N-acetyltransferase (NAT) activity in the rat pineal gland. The effect of AVP 4-9 fragment and AVP analogue desmopressin was also tested. The phosphoinositide signalling system was studied by measuring 32P labelling of phosphatidylinositol (PI), phosphatidylinositol phosphate (PIP) and phosphatidylinositol bisphosphate (PIP2) which reflects PI cycle activation. AVT (10(-5) and 10(-4) M) induced a significant increase in 32P labelling of PI, PIP and PIP2. The AVT mediated activation of the PI signal cascade was supressed by the vasopressin V1 receptor antagonist. The desmopressin and AVP 4-9 fragment were without the effect on PI signalling. To assess the AVT role in the melatonin synthesis we studied the daily pattern of the pineal NAT activity in rats treated by AVT (10 microg/100 g b.w). AVT application in the dark period of the day significantly increased nocturnal NAT activity. It can be summarized that AVT activates PI signalling system and potentiates NAT activity in the rat pineal gland.